Evaluation of a rapid immunoassay for monitoring serum pentobarbital concentrations.
A modification of the EMIT-Tox qualitative serum barbiturate assay (Syva Company, Palo Alto, CA) was evaluated for measuring pentobarbital concentrations. Pentobarbital calibrator solutions were substituted for the secobarbital calibrators provided with the assay kit, and control solutions of pentobarbital were used to determine the modified assay's precision and accuracy. Specificity for pentobarbital with respect to other barbiturates and assay interference from other drugs were evaluated in vitro. Serum samples obtained from 49 patients receiving intravenous pentobarbital sodium to treat intracranial hypertension were assayed by gas-liquid chromatography (GLC) and by the modified EMIT procedure. Samples from patients who were receiving both phenobarbital and pentobarbital (9 of 49) were assayed for both drugs, interference curves were plotted, and the corrected pentobarbital concentrations were compared with GLC values. The modified assay method provided an accurate measurement of serum pentobarbital concentrations of 1-30 micrograms/ml. Significant cross-reactivity with the pentobarbital assay was present for secobarbital, butabarbital, allobarbital, and phenobarbital. Dexamethasone, dopamine, phenytoin, cimetidine, lidocaine, diazepam, morphine, and several other drugs at concentrations of 1000 micrograms/ml did not interfere with the assay. There was a strong correlation between the GLC reference method and the modified EMIT assay (r = 0.96). Clinically important cross-reactivity with phenobarbital was found; the corrected pentobarbital concentrations for patients who had received phenobarbital strongly correlated with GLC results (r = 0.98). The modified assay appears to be sufficiently reliable for determination of pentobarbital serum concentrations.